Six new tirucallane-type triterpenoid saponins, sapimukosides E-J (1-6) were isolated from the roots of Sapindus mukorossi GAERTN. Their structures were elucidated by a combination of spectral and chemical analysis.
Sapindus mukurossi GAERTN. (Sapindaceae), which distributes in tropical and subtropical region of Asia, is an important economic agricultural product as a source of natural surfactants. Additionally, it has been used as expectorant, relieving cough, detoxification and defervescence in China. 1) Previous phytochemical studies have identified several different types of saponins, containing sesquiterpene oligoglycoside, 2) hederagenin saponins, 3, 4) dammarane-type triterpenoids 5) and tirucallane-type triterpenoid saponins 6, 7) from the pericarp, stem and root. Our further phytochemical examination of the roots of this plant has led to the isolation of another six new saponins, sapimukosides E-J (1) (2) (3) (4) (5) (6) . This paper deals with the elucidation of their structures on the basis of MS, 1 H-and 13 C-NMR, and 2D NMR spectroscopic data and the results of hydrolytic cleavage.
The EtOH extract of the roots of S. mukurossi was partitioned between H 2 O and n-BuOH, and the n-BuOH fraction was subjected to D-101 resin column, repeated silica gel column and RP-18 column chromatography to afford sapimukosides E-J (1-6).
Sapimukoside E (1) was obtained as an amorphous white powder, and its molecular formula was established to be C 54 H 88 O 20 from the negative-ion high-resolution fast atom bombardment mass spectrometry (HR-FAB-MS) ( , characteristic of a tirucallane-euphane system having a double bond between C-7 and C-8, and a 3b hydroxyl group. [8] [9] [10] In addition, the 1 H-and 13 C-spectra also indicated the presence of one hemiacetal carbon , which suggested the existence of a hemiacetal group and one double bond in the side chain. Double bonds were located at C-7 and C-23, and three oxymethines were assigned at C-3, C-21, and C-23, on the basis of the following the heteronuclear multiple bond correlations (HMBC) (Fig. 1 ) of H-3 with C-4, 28, 29, C-1 glc ; H-7 with C-5, 9, 14; H-21 with C-17, 22, 23, OCH 2 CH 3 ; H-23 with C-20, 21, 22, 25; H-24 with C-22, 23, 26, 27. Further comparison of the NMR data with those of sapimukoside A 6) showed that the two structures were very similar except that 1 had an additional ethoxyl group and C-21 was shifted downfield from 98.0/102.0 to 107.3. These findings suggested that the additional ethoxyl group was linked at C-21 of the aglycone, which was further confirmed by the heteronuclear multiple bond correlation (HMBC) (Fig. 1) (Fig. 2) . So the aglycone was determined to be 21, 23R-epoxyl tirucalla-7,24-diene-21b-ethoxyl-3b-ol.
Acid C-NMR spectra of 2 with those of 1 showed that the two compounds were very similar except for the terminal sugar unit linked at C-3 of the rhamnosyl unit, which was determined to be b-D-xylopyranosyl by the NMR spectra and GC analysis. The structure of compound 3 was different from that of 2 only in the substitute group at C-21. There was a methoxyl group [d C 54.9 (q); d H 3.50 (3H, s)] in 3 other than an ethoxyl group in 2. Furthermore, HMBC spectrum showed long range correlations between the methyl protons of the methoxyl group and C-21. Thus, the structures of sapimukosides F and G were formulated as Plant Material The roots of Sapindus mukorossi GAERTN. were collected from Yuxi, Yunnan Province of. China in July 1998. It was identified by Prof. Li Heng at Kunming Institute of Botany, Chinese Academy of Sciences.
Extraction and Isolation The air-dried roots (5.9 kg) were extracted with hot EtOH four times and then concentrated under reduced pressure. The concentrated extract was partitioned between n-BuOH and H 2 O. The nBuOH layer was subjected to D 101 resin column chromatography eluting with water and 80% EtOH, successively. Then the 80% EtOH fraction was applied to silica gel column chromatography with CHCl 3 -MeOH (9 : 1 to 8 : 2 v/v) to afford four fractions (I-IV). Fraction I and IV were further repeatedly subjected to repeated silica gel column chromatography using mixtures of CHCl 3 -MeOH-EtOAc-H 2 O (5 : 4 : 2 : 0.2) as eluents and purified by RP-18 gel column with aqueous EtOH. As a result, fraction IV afforded 1 (346 mg), 2 (196 mg), 3 (180 mg), 4 (355 mg), 5 (263 mg) and fraction I yielded 9 (179 mg).
Sapimukoside E (1) (1H, br s, H-1 rhaЈ ) , 6 .00 (1H, br s, H-1 rha ); 13 C-NMR data: Tables 1  and 2 .
